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PROBLEM TO BE SOLVED: To provide a semiconductor storage for reducing a consumption current in high-voltage operation 
state and compensating for an operation in low-voltage operation state. 

SOLUTION: When an address is inputted to an address input part 22, address transition signals ATDSO-ATDSn are outputted from 
address transition detection circuits ATDO-ATDn to a synchronization signal generation circuit 33. Then, the synchronization signal 
generation circuit 33 operates a first precharge circuit 25 and performs precharging for a memory cell array 24. A precharge end 
detection circuit 27 detects whether precharging is sufficient or not, and a precharge control circuit 37 operates a second 
precharge circuit 26 for performing precharging at a higher voltage level than the first precharge circuit 25 when precharging is not 
sufficient, namely in a low-voltage operation state. 
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— ^#J»HIK3 7tt, ^2^y ft-'«2 6 Srigtt 
flii-5n — u^/u^»2 7 f U ft-^Mff (PRC 
H2) 2 ^ y f ^-^@B 2 6 KUA L4V> (0 2 

(f) o HH^. »2 7 F y^-r-^HI»2 6Sr 

fflv^^^yt/^K 2 4<o&\fy Y]&<nzfy ^-r — 

[0 0 4 4] *fc* nffltt#«£lBllS3 3tt, 

— ^j»T*aiatt2 7^b , 7 p y ^^-^T^tBff# 

(PRCEND) ^A***t6k, M^W!7-K 
HHSttflSfll* (DEN) *AU*«2 8lCtti^-r 

Sfcifc^aftlE^l^y^^r-^fflWW* (PRCH 
1) Sr/^-Y u^/u^fen — u^</McScT»f* ^l^y^" 
+ — V>m#2S\z£Z7V7* — i?tofeS:i»T-rz (0 
2 (c) St>*0 2 (g) £i»#RS) 0 :W^ot, ± 

;u7l/>T2 4^bf^J5 s RffiS^ 7 f -*AttS*SB2 
8 GO Aft**?" 4 4^5)7 f -^D0-DmM$n 

[0 04 5] ±5£<d J: 5 te«mtt«MK«"Ctt» 2 ^ 
!)ft-^@S2 e^ffl^T^y-tr/uTu^ 2 4<otr 

5/ Mut^y^-^u ^iffSj^ititn^y 

f^-«2 5 fe/Hv^^y -fe/WT wf 2 4<Dtf y 

[0 0 4 6] (HlS<0^fl82) 0 3fi, MM<Djfm2(D 
^**fa«»K 5 0 co«^MrtSBfllA!<:S:^-t"^ 

«(7?«^jc:tt, n-o#l»«F«r#b-ClftiB«:«*-»**. 
%m<oWm 2 <o^#ft:|StSg« 5 0 tt, ±3fio>Klfc«>» 
fig 1 (0*«flc|Et8»« 2 0 &d*f UT S h icmvoffZ - 

^y^^-^i»T«ia[a»2 7f4^$-^*y-fe/i- 

[0 0 4 7] 0 4f3, V^ — ^^r yir/US¥5 1 \Cffij&£ 

1 4xs^5-^*y-fe^5 2xw^y*-r-^*T*aiH 
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^^.y-ir^S 2(4, 2o©nI«MOSh7y^^5 
3, 5 4ir, 2oro^ ^/<— ^Ih]SS5 5, 5 6t£<§;t 

si mos h7v^^ 5 3ttw&**vwr i "( 2 

7^v>** 5 31:114, «R«EVcc#>f>"W0* 

5 sfctf L-cfWnSift-c^a. MOS h7^? 5 4 
iiffllEp'^y tyurW 2 4 75 1 «b5ifi$^7t^ — K^W 

$b\^UOS V9**S*9 5 4KI4, tgife^ 
^ (GNDU^) ^^/<-*@IS5 6S:^U-C-¥ 

[0 0 4 8] ?*y?- + — ^»TtfcttilII8 2 7tt. SJfeSfc 
gro-^A^W^^tt. *ta«JE^^ (ICE) # 5 A 
73$n5o mCiot, {fc*A73iSm^A7J§4x5fcr 

E) -Cfe-S^t-o — U^/K^7*y — -^H-Tttaife 20 
(PRC END) £rtti73-r5o 

[0 0 4 91 ±j£wfl*j*K«t;h,tf, rjjf^-^fcTlfe 
ttnusg 2 7 14. ^t-i4r f -^£o^s.t>*ttmb^nt5 

lO^U-ft-^iE 
i/^u^iUmffi^^^ (ICE) EUi-C*>5a»i? 5*» 

714p<^y-t?^T u/f 2 4 KSHfcSnfcv 7*y^ 
^-.^T^fcUlHl^ 7t4, SfclBfc?*— *«>***tft* 
tBSrtT? ^*y-fe^T W 2 4W^y ^-r— v^ffil'K 
ff (^x.Ji. ^y ^ — v ! wfli)£^-'K^<ST^) 3( 

[0050] (n*ro»iB 3 ) Hsu. mm<omm 3 <© 
¥gMttEtt»«7 orom^rt«i5*^5r^7' n 
-?*>*. 2 co**^SEtt see 5 0 <nmm.t ibi 

mmnnm 3 w^«*iats^e 7 0 (4. jus^t® 2 ro 

»HiU-C*««A»afB* (DC IN) *rB*+*«« 

^eayy ft-j^i7 2 t, -T-fets^^HfcT'y ^-v— 

^ + -5>*HJ»* (PPRC) ££iJ7Ji-5»M^y^ 
-v?JHIgr^tlilHlK7 4 tSr«^-5. ft* 5 * ISI»lff*35£ 

0^3 3^iba5S[°]?S3 5^A73$n-CV^fcmi7'y^ 

+ — i?fWW«#- (PRCHi) (4, iS«^y *-r — 5flW 
®)[sl?g7 7lwA2>&ft~CV'>5. 
[0 0 5 1 ] 13614, J8|H:/!I ^ 7 2&tfR{Sl 
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v^lH]S§7 6i:, — pt* !) -fe/u5 2 a i: Sr<lx.5o 

^5_/^r y-fe/1^5 2 a 14, EUK^SttS^KSW 
»lfc2©^5 — >*y*'^5 afclS*©**'?*^ IS 

b-CRWifir**-*"*- ^5-^^y 
t;u5 2a^^5!7-KiWl~Wnl4 **y 
t^TW 2 4»c«ttSix5«>-ett*<»tt!l*^-C^ 

[0 0 5 2] %(ft7*y ^^--^ls]SS7 6 14, tfrj&«>»i 
7-^f-«2 5i»»fc0, 2 0^yy 
f+ _^ ron fr^*MOS hfy^^ 8 2, 

8 4t loC-f37'fXffl<Onf^/*MOSh 

?*>sx*8 6t*m*.&. *b-c, «»»Attmnns 

7 1 *>p>#»*«E«** 7 0 »w««]ftA*s**ixfc- t 
S:*i-«JBi9;AttU«* (DC IN) i ! 4iW5t. 
MOS f- 7 y^^ 8 2(4PP*n$ix?i«ffi*ffl , '^ t "^ 
h^B lfc»bXry^^-^«rm\ MOS h7^ 

{4, «na«waA«aiB*7 i*»e>«KaA«a«* 

(DC IN) ty^Bl, B2©t 

[0 0 5 3] m®.y>J^*-w^®x> m ® 7 m 

4,\Z7tt-7V ^^T^ttllHlSS 2 7 irPHtW^T- 

<fc9, »ffil7 P y f-t — v'Wif^ttilHlK 7 4roS r S3SiSW 
glB 5 9 ro-^Jg^{-(4. B4C*t7-!l *-*-S>*T 
1^a3lHlSg2 7tWSn5*UtE^ (ICE) t 
p]-(D®ffiu-<^/5 5 A73^^-CV^o Sifia^y 
^ r _-^fij||T^UilHlSg7 4(4. <th.*'A73^T-i-A73$H 
5 try h*B 2(0«ffil/-</^ ! BUIB^ai^ffi u ^ 1 ' < I 
) CE) ffcS^iH^^^'^^ (PPR 
C) SrtH^-rS. 
[00 5 4] WTtcMfcWJWi 3 ro**«cE«*ll 7 0 
«)B5fflt!if^»wO^-CttWSrff9. EI 7 (4, ^^fEtf^ 

[00 5 5] ^*ta«^g 7 0 (4, _k*«?«»*0>*ffil 
^ y ^^_^ 7 2St>W^y^r--^M^ttSlHlSg 

usAttt* i f y fY- f ^sK 2 5f/*yt^ru 

ftA*ffllil8S7 1 i«***WE«»«7 0-romWSASr 
0tt 7 6 l^««15feA»ffifP«- (DC IN) 

ur »ea^y ^^-^0^7 ei4, t'yv&Bi, b 

^ffi0SS 7 4 (4, tf -y h^B 2»1EV"*^**BK 

»ca:/y?-+-^*fH{a* (pprc) srajTJi-e (0 
7(c) #rs.) o ft*, im?y (p 
50 pro awi"*/"*?** ( B ^> ^J^t-^* 
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jEu^u^wiaskttiWE^^^ (ice) &s±<Dm&) 

14, ffi«JE»^««S:*b, SBl7 r yf L -r-^0K2 5 
-Ctt^U ^* — ^*%TLttv (El 7 (c) 

^/uriSffliMkfflWffi 1 ''*' 1 ' (ICE) *i»<E>»£0 14, 

y^*— ^A«*Ti~5;ii«:«1" (0 7 (c) 
BR) o 

[ 0 0 5 6 l KTK, (S«E»fW«"t?«>***IE«* 10 

[0 0 5 71 T K^*A*«B2 2 COT K^^AM^A 
0— An^^frUV^T Kl/^^^ft6i (07 

(a) #flg) , rK^a»»lH08ATDO-ATD 
nf4T K l/^^AA Slxfc - t SrSt/^ W^/KDT K 
u^a»(S-§- (ATDS 0 — ATDS n) «: HJBft#» 
*{Hl^3 3icai^-r^ (0 7 (b) #HR) o 

[0 0 5 8] HJH«-JHS£[Hl*& 3 3 {4. /»>f l^/U*>T 

K^^Sg^ff ^ (ATD S 0— ATD S n) &*t 

i/-<;KOl 1 -/y f ^JWf § (PRC 20 
HI) &&l7V7* — i?\Bl1&2 5RXfi7l) s ?<* — : Pffl 
®vmi6 7 7\zmjj1rZ> (07 (d) #fig) o BUxEbfciJ; 

ffiV^T^ y ir/uT u>T 2 4<Ofcf y hlSt->tf tt ^ V 7 

t-^^Torfc, ^y ^-v— v f om/£^^n4^m® 
jew</u (ice) a-b^ft&ftv\ sna^y*-*— 

*iJWfSfettiElSS7 4J4. rcor 4: &e2S&AB#l-^«>*&tti 

PRC) ^r^y — ^*JWleIBS7 7KHl»ttV^o 
yyft- 7 7 f4. ^ u-</ucog£{ay y ^ 30 
* — ^tHflTg- (PPRC) S:A*UT*5 9. £<bi::!B 
l^yft-^JW^ (PRCHl) ^ifcftS 

«:*>^o— i/^iayyft- ^m«i«# (p 

RCH2) ^2/!)f-t-«2 6l:^tT (0 

7 (e) mm&m) * *2^y^^-^Ei*2 6S:jaH4 

[0 0 5 9] l27 P !iff-v ? @K2 5il p — 
Wl2^!/ft-^J««f (PRCH2) #*;t&*L 
^-^yir/ur 2 4RX^y^ — D -trA-l¥5 

/N/f l/^/UWl 1 y !i f t-^S]^^ (PRCHl) 
3ftS#*.&*UTCt^«H^y^-r-^lHlK2 6 t>7<-eyir 
; u7K 2 4X0**^ — ^ * y irA-t£5 l<£>#tf y h£S 

[0 0 6 0] zfV 7* — i?mTtfift\s}&2 7(4. — 
^ ^ y t yu# 5 1 w tr y Ml* B 2 ^aiiltEE U"</i/ (I 
CE) coliJEU^/uJ^Jb-efc 0 ^Sr^tUb, ^y 
— ^il*T»ffl«* (PRC END) Srttl*"t-* (0 
7(f) #RB) . 

[0 0 6 1] ttB^yf ^HTftttlft* (PRCE 5 
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ND) (4, W»W«4H84feiaK3 3irA***t-C^a, IB 
#«**3=ISK3 3tt. ^y**-^*T*tH«» (p 
R C E ND) ^A**n5i, /^U^fa-KiS 
1*ffc«* (DEN) ^x-^Aft^^ 8 tCtti^i"^^ 
ifcfciWIEJKl^y^Y-^fWWS* (PRCHl) fc 
i^/u^&n — u^ufciSETtf* ^l^y^^r — *<? 
0^2 swry ^-r-^»f^S:*TU-CV^So (0 7 

(d) awH7 (g) *«#ho o ^y^*-^ 

3fiJf»lHlS&7 7(4, n — u^vMC^T/^ofcfll ^y ^ 
(PRCHl) ^A*S*t5t, ^2/ 
y^^jlllgf (PRCH2) fcn — U"</uA»e»^ 
-fl^HcSUblf. l27 P yff-^lHlSS26Wyy 

^-^ttfl^jftTI-*. (0 7 (e) XA#flS) 

[0062] -n^«fcoT±ai^*is^^fiii"eift!gb 

fciiC, x-*A^§B2 8t4. WlStlfcTK^fc 
^5^T. !7— ^WUI* (WD Sr^yiryu 
2 407-K*l:4i (0 7 (h) &M) * tWE 

r Ku^idM-r^^^y-^^^ 1 "^ 2 4 tc^&^ft^Hfc^ 

-*S«ttiU AffiM?4 4^?)f-^D.0-DmS: 
tH^rTS (0 7 ( i ) #RB) o 
[0 0 6 3] *«E»fP«li-eo**(WE««« 7 0 CO 

[0 0 6 4] r<£>»&U:. *t\7W* — 9 SWM2 5% 
fl^t^Jt^W 2 4R0 t ^-^ i &y , fe^S5 

y ^^—^coamu^/uttsiaaiE^^^ (ice) a 

r i:Sr«iaA«H^ft»UJl-* n-i^/u^aElT'y 
^-S^UfflHS- (PPRC) Sr^y^^-^*J»@!S 
7 7Ulffl;ftL"0^ (07 (c) 5K^#fiR) o bfc#>o 
"C, ^y — ^»J»EIK7 7 14, M l/^»fi^ 
!/^ — v?8kffi«# (PPRC) 5:A^bTjo??-r. fg 

l^y^Y-^SJWW^- (prchi) ^^^nt 
^ D-i/^uwi2yyff-^Wf-§- (PRCH 
2) Srtttfjb*^ (07 (e) ffiuK#H3) o wftKJ:o 

n»flr^H8*EiiS3 3^w^^n^^ 
t-^ffl»ff^ (prchi) ^x.?>n5*i^yf 

Y-v?ElK2 SfcTW-aM^y-fc/i'T ^ 2 4<£>fc" y MS 
I [0 0 6 5] ±i£<0 JlSfc^flB 3 <Z>¥2»frR«3£» 7 0 

ic±ntf, ««SAi*t:» i y y f t-y0S 2 5 ^ 

[0 0 6 6] **5, st*o»tt3-er±. whsawkjb 
1 7"y > J iHi£S2 s t^t 9^y ^-^r— 
if 5 ^ ^it i±i l x ^ 5 *s % mass A8#t- (4ps^ s h 

0 [0 0 6 71 HtjfSS^SA^tti[H]gS7 l^bCO® 



( ! 

15 

SRSAfcttift* (DC IN) Sr|l/!lf^-«2 
^©/^ ^-^flS^T-f SA^AMfclti&tTo-C* fill 

ERca^y^-r-^ttiaw* (ppro tiBi*«?(t* 

[0 0 6 8] fcja. ±5$ 1 7b&nifo(oJ& 

[0 0 6 9] Sfc. ±Jfcro*iry^ + -^lHl!S2 5a 
l>*^2:/y ^ ^ — > j [hISS2 6ti. MOS h7>^^5: 

fcJ:V\, /£*3, ^2 7 , y^ + -v?IUK2 eSrfflV^-C** 
y-fevi-T W 2 4Wfcf y M&«:7 p y^-\r-v ? L-CV'>3 t 
tic 111 7"y ^^-v=Ih!SS2 5£ffifckffcL#V^8ricKL 

[0 0 7 0] Sfc. TKf**fW*HilH]g&ATD0~A 

o-cm^m-§-i§^igs§3 3 taoti i ^y 

(PRCHl) SrU*U-CV^5*^ TK^OA 
[00 7 1 ] 

^s-C'# . te«BE»f^ttlw t # SlfiMltc;/ y ^r-^fc 
ffnti^5. |l7^t-mt'7!J 
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[mffirofBi*^Wl 

in i ] mmmm i ro^g«Ms«Kiiwrt8B«fi»«:* 

[EI 2] HJSo^lBlw^WfrSBliSliroRaibf^Srtt 

[EI3] ||lfi©}g|IB2<Di|£5»flcE«»«rort««fiS;Sr^ 

[04] ^5-^y-tr/H^R.O^y 5?J*Tl*tti 
0K»-B3-t-Sf*Jgl5«^S:^i"lH]!SI2|-e*)5. 

io [Ei si *ifirojBtt3<0#*(tta«s*rom*ttrt»« 

[ si 6 ] mffiiT' y -r - vnRvmuy y - 5*w*r 
& m m & co gB « fig & ^ u m ss ei -e *> s . 
[ei 7] #i*#R«s«<atta»tt s &ttM-r5fca<o* 

[E8] ^jsw^^tati^e^rtsu^sr^-ryn y 
[Ei9] ajfew^iSfrSEtiSjSro^-^wKaiii^*^ 

20 [ft^-Waft^] 

2 0, 5 0, 7 0 ¥*ffcaEl«y£« 

2 2 TKU^ATJ^ 

2 4 * ^ y ir/i^T 

2 5 Il/yf^-^UlK 

2 6 ^27'y — v'lelK 

2 7 /H ^-v — ^»T»tb@«6 

2 8 -r-^AtiiTjgR 

3 7, 7 7 T'y ^r — vWPEJgg 
5 1 /^-^tyt/l'ft 

30 5 2,5 2 a ^ $ — p< ^- y -fc/U 
7 1 MRSAttHUaK 

72 muyv^r-^u 
7 6 muy y 
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